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Sunnnary 
This paper describcs the relationships between the composition of clay minerals and the 
productivity when upland rice was cultivated in the volcanic ash soils composed ofvar匂us
clay minerals. 
1. Thc soils clay from Azuma and Kunimi district contained many kinds of crystalline 
clay minerals in largc quantity and a small amount of allophane， while those from the 
Futsu and Otsu contained several kinds of crystalline clay minerals in small quantity and 
a large amount of allophane. 
2. The phosphate absorption coefficient and the phosphate absorption capacity of the 
soils from Azuma and Kunimi were larger than those of soils from Futsu and Otsu. 
3. The phosphate absorption capacity of humus帽complexwas relatively small and no 
rcmarkable difference was found among the soils. 
4. The weight of straw and grain was greater in the upland rice cultivated in the soils 
I'om Azuma ancl Kunimi than in that cultivated in the soils from Futsu and Otsu. 
5. The amount ofabsorbed phosphate ofupland rice cultivated in the soils from Azuma 
and Kunimi was larger than that cultivated in thc soils from Futsu and Otsu. 
6. The amount of availably phosphate in thc post-harvested soils from Azuma and 
Kunimi was greater than that in the soils from Futsu and 0旬、 andthe ratio of available 
phosphate to total phosphate was higher in the former than in the latter. 
7. The Ca-phosphate contents of the soils仕omAzuma and Kunimi were larger than 
those of the soils fr司omFutsu and Otsu， but the Aトphosphatecontents were smaller in the 
former than in the latter¥ 
These results seem to show that the plant productivity by phosphate ofvolcanic ash soils 
depends on the absorption of phosphate of the soils which is a釘ectedby the content of 
allophane and imogolite in the soils. 
*本研究の要旨は昭和53年5月日本土壌肥料学会九州支部例会で発表した.
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供試土壌は Table1 ~乙示した.すなわち，長崎県島原半島の雲仙火山に由来するごと:f'S!13 カ所，
熊本県大津1げの阿蘇火山l乙出米するゴニ峻1カ所，合計4カ所から未耕地表土を採取し，供試ニ土壌
とした.
Table 1 Locality of soils 
Soil Locality 
Azuma Mimuro， Azuma-cho， Minamitakaki-gun， Nagasaki Pref. 
Kunimi Okuuehara， Kunimi-cho， 11 λγ 
Futsu Amagase， Futsu-cho， 11 λγ 











が比絞的l乙多く， allophane含量が少ない.すなわち， kaolinite， vermiculiteを主体とし，偽lこ
少:長抵の mor剖ltmor巡or引1札it匂巴， illite， chlorite， gibbsite， allophaneを含んで・いる.
関見の粘土は吾姿の粘土と悶様1(， *ふ21性粘土鉱物の事n類および合f誌が比較的lζ多く allo冊







Soil H.H M.H Kt Mt 
Azuma 土 J十十
Kunimi -1 
Fut~lI 。tSl …と j
H.H: Hydrated halloysite M.H: Mctahalloysitc Kt: Kaolinite Mt: Montmor・illonitc
Imogolitc Cb: Cristobalitc Qz: Quartz Fd: Feldspar AII: Allophane 
abscnt … questionable 十 alitlc 付 moderate 制 much












































ト 0.5NNaOH料'" 2% Na3C03 lnsolublc*"'** 
2% Na2C03 十
0.5NNaOH 




































Wcight losses indicate the contcnt of extractable matt巴rwith alkali treatment as % wcight of 
original clay. *: Deferrated treatmcnt， **: 2% Na2C03 treatment of residues r巴maininga丘町
deferrated treatment，州本 0.5N NaOH treatment of residues rcmaining after clcfcrratecl and 2% 
Na2C03 treatment， *帥*:clifference betwcen original clays ancl total weight losscs. 
28 佐賀大学燦学誌記事担 第 46号(1979)
C) 供試土壌のりん盤級収係数およびりん酸吸収容盤



























Table 4 Description of soil samples 
Total C Mcchanical composition (，/:，) Soil 
(%) coarsc fine silt clay Texlurc sand sancl 
一一一一一一一一 一 一
Azuma 7.21 3.10 14.11 38.70 44.09 LiC 
Kunimi 12.44 16.15 14'.51 30.73 38.61 LiC 
Futsu 11.00 4.85 2u.42 45.70 29.03 SiC 
Otsu 10.06 2.42 36.65 29.86 31.07 しiC
2. A) 栽培試験設計
陸稲の栽培試験設計・は Table51ζ示した. 4種類の土竣をそれぞれ 2Kg，1/5000 aポットにつ
め， CaCOgでpH6rc調整し 1週間後，過りん酸石灰を土壌金量と混合した.Nは硫酸アン
モニウム ，KzO は壌加カリ， MgOは硫毅?グネシウムを7J(1乙溶かして施用した.供試作物は!漆
稲“オオスミ"で， 1977&1三5丹21B 1と機種し， 10月6釘に収穫した.
欠!野・!句JI'.:袋filの火IlJji上土に泌する研究 (第5級〉
Tablc 5 Thc absorptio日 cocfficicnland thc absorption capacity of 
phosphalc in thc soils 




Origina1 *Trealecl Coefficient 
Azuma 2262 2915 2293 1.29 
Kunimi 3034 4535 4101 1.49 
FutSll 3490 6961 568G 1.99 
OISll 3562 8184 7335 2.30 
* Thc absorption capacity of phosphatc in thc soils aftcr clecomposition 
trealmenl with 6% H202・
B) 騒稲の主主育状況
29 
全般的lζ みて草丈，分けつ数とも口:実および l法見の lí-li fiTI が (Ijil~および火山の凶稲に比較して
妓・っていた. しかし，般事fO剖が“オオスミ"の播磁巡JVより 1ヶ月余り遅れたため， IJ例記j引が8
月上旬になり， î~:j ilul開訴によるものか，原閣不明の不捻現象が??姿のりん綬l.Ogrx， 1.5g IX， 
悶見の O.5grXIζ現われ，それらの民は収jifがやや劣った.
C) 睦稽の磯盤および籾震




Tablc 6 Pot lC5t 
1'lanl crop: Up1ancl riCl¥Varicty: OSllmi 1'ot: lJ5000 a、 Soi1JPot・
2 Kg. al別:cdingtimc: May 21， 1977. al harvcsllimc: Oclober 10， 1977 
(gJ1'ot) 
Nutricnt 2 3 4 
N 0.7 0.7 0.7 0.7 
P20， O 0.5 1.0 1.5 
K.O 0.7 0.7 0.7 0.7 
MgO 0.6 0.6 0.6 0.6 
* CaCO，: A父uma16.0 g Kunimi 22.0 g Futsu 16.0 g Otsu 11.5 g 
持八日luunl01' CaCO" for adj山 tmcnlof PH of original soil to 6.0 
Table 7γhe weighl ()f slmw and grain of upland ricc (gJl'ol) 
Soil れ05 Straw Grain Soi1 P205 Straw Grain 
。 7.45 5.41 。 L15 1.02 
Azuma 0.5 :l4.75 記L12 FutslI 0.5 21.40 19.34 
1.0 38.25 19.67 1.。 27.89 20.85 
1.5 40.81 27.31 1.5 33.57 20.07 
。 8.44 7.72 O 2.48 1.81 
Kunimi 0.5 25.01 14.88 Otsu 0.5 25.55 16.17 
1.0 38.15 21.41 1.0 34'.23 18.08 









Straw+Grain Straw Grain 
恥一問。 Azuma





160 80 160 
140 70 140 
120 60 120 
100 50 100 
80 40 80 
60 30 60 
40 20 40 
20 10 20 。 。 。
0.5 1.0 1.5 。0.5 1.0 1.5 。0.5 1.0 1.5 
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T、ablc8 1.、hcamollnl of phosphale in thc soils at which upland ricc had been harvcsted (mgfl 00 g) 
Avail尚子kt*
Appli- Total able avail- (B) . Ca- AI- Fe- (C) (D) 忍)ぉ。il
cat!O日 pI31h1os- 1口311a02← able …一行。)phaotse-pPh1laotse-1p3haOtSe 回一一(%)一一一(%) ー(%)
12205p ate p atc pilos-(A)(i1)(A)(A) 
(gfPot) (A) (B) phatc (C) (D) 況)。 197 4.77 2.42 5A3 125 46 1.97 63.5 23A 
AZlllna 0.5 207 9A4 4.67 生56 2.76 102 5G 1.33 49.3 27.1 
1.0 241 16.70 11.97 6.93 5AI 133 69 2.24 55.2 28.6 
1.5 264 23.92 19.1.5 9.06 6.35 144 59 2AO 54.5 22.3 。 330 7.89 2.38 3.58 191 80 1.07 .57.9 24.2 
l(unIn1I 0..1 339 12.08 4.21 3..56 4.83 li-l G9 1.42 .51.3 20.4 
1.0 363 24.14 16.27 6.6.5 6.10 175 76 1.68 48.2 20.9 
1.5 381 27.78 19.91 7..55 8.32 186 82 2.18 48.8 21.5 。 370 5..56 1.50 0.40 241 80 0.10 6.5.1 21.6 
Fulsu 0..5 389 8.39 2.83 2.1.5 0.52 218 119 0.13 .56.0 30.6 
1.0 420 11.23 .1.67 2.67 2.81 300 72 O.G6 71.4 . 17.1 
l.5 437 17.75 12.19 4.06 3.27 279 日G 0.74 63.8 19.7 。 326 2.89 0.89 0.87 196 82 0.27 60.1 25.2 
Otsu 0..5 349 4.21 1.32 1.21 1.98 220 103 0.56 63.0 29..5 
1.0 373 6.19 3.30 1.66 2，10 69 64'.3 18.5 
1.5 400 9.26 6.37 2.32 1.34 244 89 0.34 日1.0 22.3 
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